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Introduction
Corruption and income inequality have been symbols of Latin America since colonial times.
During the colonial period profitable activities were controlled by a privileged few and, to protect their interests, institutions were structured in such a manner that the majority of the population were denied access to land, education and political power (Engerman and Sokoloff, 2002; Acemoglu et al., 2002) . Following independence the Creole elite gained control of key institutions and were able to wield significant influence on the formation and implementation of government policies.
1 In more recent times the emphasis has switched to greater government transparency and good governance, which can be seen in the second generation reforms. 2 Furthermore, surveys of public opinion highlight corruption as a major problem facing the region (Lagos, 2003) and for many it has become the common denominator explaining all of the region's woes, including inequality.
The aim of this study is to investigate the relationship between corruption and inequality in Latin America. This research is timely and important for two reasons. First, little is known empirically about the link between corruption and inequality in the region even though the two are perceived to be closely connected. Moreover, the nature of the inequality-corruption relationship has important policy implications. Second, the conventional view, based on empirical work in other parts of the world, suggests that corruption and inequality are positively related. However, Chong and Calderón (2000) find a non-monotonic relationship between corruption and inequality in a cross sectional study of many (rich and poor)
countries. For the poorer countries in their sample lower corruption is associated with higher inequality. They suggest that the presence of a large informal sector in some countries may be the reason for this. Since the informal sector in many Latin American countries is relatively large, and since there is a focus on institutional reform, the region is ideal for exploring further the finding of Chong and Calderón.
The structure of the paper is as follows. Section 2 reviews the relevant literature. The empirical model and data issues are discussed in Section 3. In Section 4 the empirical results are presented and discussed. Section 5 reports some robustness tests and Section 6 concludes.
1 One example is the failure to invest in public education which helped to protect the vested interests of the elite group. 2 It has been suggested that international organisations have attempted to de-politicise corruption by adopting terminology such as good governance and transparency.
Literature Review
The empirical and theoretical literature on the link between corruption and income inequality, when taken together, is inconclusive with regard to the relationship between inequality and corruption. Much of the empirical literature reports a positive relationship -more corruption is associated with higher inequality (e.g., Mauro, 1995 Mauro, , 1997 Gupta et al., 1998; Fisman and Svensson, 2000; Gyimah-Brempong, 2002, Gyimah-Brempong and De Camancho, 2006) .
The argument made to support the empirical finding is as follows. Corruption, in the form of tax evasions and exemptions, reduces funds for social programmes, including education and health. Further, since the beneficiaries of tax evasion and exemptions are more likely to be the relatively wealthy, the tax burden falls almost exclusively on the poor, making the effective tax system regressive. The impact on social programmes can be direct as funds may be siphoned out of poverty alleviation programmes in order to extend benefits to relatively wealthy population groups. Even when social programmes are not reduced, corruption may change the composition of social spending in a manner that benefits the rich at the expense of the poor; for example, expenditure on tertiary rather primary education. In a corrupt system, the allocation of public procurement contracts may lead to inferior public infrastructure, which also has implications for welfare and inequality. In sum, corruption favours higher income groups and so promotes greater inequality.
In contrast to the above, Chong and Calderón (2000) find a quadratic relationship between corruption and inequality for a cross section of rich and poor countries. For poor countries in the sample they observe that a fall in corruption (measured by institutional quality) is associated with a rise in income inequality. They explain the finding for poor countries in relation to the informal sector. In many poor countries the informal sector is relatively large and its members are among the poorest. It is the main source of income to the poor who cannot find jobs in the formal sector because of their personal characteristics, institutional barriers or labour market discrimination. Institutional reform and formalisation generate additional costs on members of the informal sector via improvements in tax collection, imposition of new taxes, new regulations, bureaucratic requirements and policing. 3 They add that reform may also directly affect the mechanism by which the informal sector carries out 3 Taxes on formal firms constitute a major source of government revenues, especially in developing countries.
Regulation refers to environmental protection, consumer protection, quality control, workers' welfare etc.
transactions. Hence, mechanisms that make the informal sector work are no longer useful and new ones will have to be learned. Since the informal sector mostly employs those in the lowest quintile of the income distribution, a rise in institutional quality is likely to be translated into a fall in the absolute and relative income of this group.
Chong and Calderon also say that those poor countries with high inequality and high corruption may become trapped in inequality regardless of the development of their institutions. For poor countries close to the inflection point, however, institutional development and formalisation may promote lower inequality. With formalisation business will be able to take full advantage of government services, including skills-training programmes and government sponsored activities. Firms will also be able to exercise all property rights over their capital and product, and contracts can be enforced. inequality encourages the under-development of institutions, which in turn leads to more inequality (e.g., Sonin, 2003; Chong and Gradstein, 2007) . Bourguignon and Verdier (2000) , however, predict a non-monotonic relationship between democracy (a proxy for corruption) and inequality. They develop a political economy growth model in which public decisions are initially made only by the educated minority. The (educated) voting minority therefore runs the country and initially inequality rises. In order to achieve higher growth, less educated persons are schooled and the proportion of educated citizens rises. The political power of the old elite thus becomes diluted as the decision making group grows and becomes more diverse.
Subsequently, redistribution policies will grow in number and inequality will fall.
The formal analysis of Alesina and Angeletos (2005) can lead to a greater provision of government goods, which helps to improve the welfare of the poorest. Mandal and Marjit (2010) consider the impact of corruption on wage inequality.
Their model assumes a small open economy with competitive markets where two goods are produced using three factors of production. The model predicts that the impact on both relative and absolute wages is ambiguous following a decline in the degree of corruption.
The above discussion indicates that the relationship between corruption and inequality is inconclusive. Though numerous empirical studies have found that a fall in corruption reduces income inequality, there is also evidence suggesting that the inequality-corruption relationship is non-monotonic, with lower corruption being associated with higher inequality in poor countries. Furthermore, some of the theoretical literature predicts an inverse relationship between corruption and inequality. Many countries in Latin America have a large informal sector and high levels of corruption and inequality. Institutional reform and formalisation will likely weaken the informal sector with adverse consequences for its members who are among the poorest. While formalisation may bring benefits over time that lead to lower inequality, countries with initially high inequality and high corruption may become trapped in inequality.
Model Specification and Data
Econometric estimation is conducted using four-year panel data over the period ondary sec primary dp lg dp lg corrupt Gini
where i η is the country-specific fixed effect, γ i s are coefficients to be estimated, e it is the stochastic error term, i and t index countries and years respectively, and other variables are defined as follows. The dependent variable (Gini) is a standard measure of income inequality, the Gini coefficient. The data on inequality is drawn from the United Nations World Income Inequality Database (WIID) (UNU-WIDER, 2005) . 6 We use the new quality label provided in Version 2a of the WIID, which combines and improves the quality ratings in Deininger and Squire (1996) with older versions of the WIID. Data classified as the lowest quality is excluded. Furthermore, only data which covers the entire population is used. Gini coefficients are based on income rather than consumption because of data constraints. 7 In a manner similar to others, we include dummy variables to control for the survey unit and the definition of income. 8 For each country, we have formed the longest possible series of observations. 5 The countries included in the sample are: Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominican
Republic, Ecuador, Guatemala, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, El Salvador, Uruguay, and Venezuela. 6 Available on http://www.wider.unu.edu/wiid/wiid.htm. 7 One limitation of the income based measure is an upward bias in the Gini coefficient since individuals/households can smooth their consumption via borrowing, in spite of fluctuating income. Furthermore, in Latin American countries the large informal sector means an underreporting of income. This will amplify the Gini coefficient, hence one may believe that inequality is worse than it actually is. 8 Ginis based on the individual are expected to be higher than those based on the household because there is a tendency for poorer households to be larger than richer ones. Also, households are in a better position to make adjustments to expenditure patterns than individuals. With progressive tax systems, the Gini coefficient based on net income is expected to be lower than that based on gross income.
The corruption measure (corrupt) is the International Country Risk Guide (ICRG) corruption index. It is intended to capture the likelihood that high level government officials will demand special payments and the extent to which illegal payments are expected throughout lower levels of government (Knack and Keefer, 1995) . 9 The ICRG measure has the advantage of having the broadest coverage for Latin American countries for the study period. It takes values from zero (most corrupt) to six (least corrupt). The natural logarithm of real output per capita (lgdp) and natural logarithm of real output per capita squared (lgdp 2 ) are included in the model to test the classical Kuznets hypothesis (Kuznets, 1955; Lewis, 1954) . In line with other studies (e.g., Bourguignon and Morrison, 1998; Li et al., 1998; Alderson and Nielsen, 1999; De Janvry and Sadoulet, 2000; Morley, 2000; Gupta et al., 2002; Reuveny and Li, 2003; Breen and García-Peñalosa, 2005; Albanesi, 2007 ) the model includes the following variables: primary (primary) and secondary (secondary) gross school enrolment rates, the share of agriculture in total output (aggdp), openness of the economy (trade), and financial development (measured as the ratio of broad money to output (m2gdp) or domestic credit to the private sector (dcps)). Other variables included are the distribution of land resources (land), foreign direct investment (fdi), inflation (inflation), the concentration of natural resources (natres), privatisation (priv) and interaction terms. Data for all these variables is taken from the Penn World In panel data models it is assumed that the errors are uncorrelated and homoskedastic. It is possible that these assumptions will not hold because the sample has both cross sectional and time-series elements. Therefore, tests for serial correlation and heteroskedasticity, as discussed in Woolridge (2002) , are undertaken. Depending on the diagnostics, the model is re-estimated allowing for autocorrelation and heteroskedasticity or both. Another important issue in estimating equation (1) is the endogeneity of the control variables (in particular the corruption variable). Incorporating time invariant fixed effects into the model addresses this issue to some extent, but the inclusion of time varying factors means omitted variable bias is still a potential problem. Furthermore, if there is correlation between at least one explanatory 9 Lambsdorff (2006) cautions that this index does not measure a country's level of corruption but the political risk involved in corruption. However, the ICRG index has been widely used to measure corruption (e.g., Clague, 1997; Chong and Calderón, 2000; Fisman and Gatti, 2002) . 10 Available on http://pwt.econ.upenn.edu/php_site/pwt62/pwt62_form.php.
variable and the error term, OLS estimates will suffer from simultaneity bias. 11 One way to potentially deal with these problems is to do instrumental variable (IV) estimation.
In the literature on inequality, numerous instruments for corruption have been used. These include a black market premium, financial development, government spending on defence as a percentage of GDP, democracy, latitude of a country, ratio of government spending to GDP, ethno-linguistic fractionalization, and mortality rate of colonial settlers. It is difficult to justify instruments such as financial development and black market premium as they may have a direct impact on inequality (e.g., Barro, 2000; Morley, 2001; Lundberg and Squire, 2003; Gourdon et al., 2008) , while spending on defense diverts resources away from education and health. The mortality rate of colonial settlers and latitude are not appropriate for this study since we use panel data rather than pure cross-sectional data. While ethnolinguistic fractionalisation may be a valid instrument for corruption in a growth equation, it is unsuitable in an inequality regression (Mauro, 1995) . 12 The use of democracy as an instrument is problematic since it is likely that a more equal distribution of political rights in the form of democracy leads to a more equal income distribution (e.g. Gradstein et al., 2001; Reuveny and Li, 2003) . Perhaps the only reasonable instrument is the ratio of government spending to GDP but this may be problematic as countries with the largest ratios tend to be the least corrupt. 13 Given the weaknesses with potential instruments, we decided to reject IV estimation in favour of a model with lagged explanatory variables. However, missing observations and the fact that the Arellano-Bond method involves differencing the variables and using lags as instruments, would leave us with too few observations. pattern across countries. Figure 1 shows the relationship between the Gini coefficient and the corruption index.
Empirical Results
The results from estimating (1) are reported in Table 3 . Several different specifications are shown in columns (1) to (4). For the OLS estimates, a Hausman test rejects the random effects model in favour of the fixed effects model. Along with the fixed effects, the explanatory variables account for more that 50 per cent of the variation in income inequality across countries.
The sign on the coefficient corrupt is positive in column (1). A positive coefficient is also found in alternative model specifications as indicated in the other columns of Table 3 . 14 This result is particularly interesting as it indicates that lower corruption (a rise in the corruption index) is associated with a rise in the Gini coefficient. In other words, there is a trade-off between corruption and inequality. Though at odds with empirical results outside of Latin America, this finding is consistent with the findings in some of the literature discussed in Section 2. Moreover, the finding is not surprising given the potential impact of institutional reform in countries with a relatively large informal sector. The informal sector in many Latin
American countries accounts for 25-30 per cent of aggregate output and provides employment for more than 50 per cent of the urban workforce. 15 Tokman (2007) notes that out of every 100 jobs created since 1980, 60 have been informal ones. 16 Therefore, a move to formalisation will have a significant impact on employment and cause relatively large losses for low income groups. In Peru, for example, Tokman (2001) shows that formalisation could lead to a 50 per cent cut in profits for 75 per cent of enterprises. The adverse employment effect is compounded because informal workers are largely poor with little or no education or experience (Freije, 2002) .
Turning to other results in Table 3 , there is no support for the Kuznets hypothesis as the coefficients are statistically insignificant and have incorrect signs. This finding is in line with 14 We also tested for the presence of a non-monotonic relationship between corruption and inequality (political per cent of all jobs originated in the informal sector. In Peru, the economy would have to grow by 7 per cent the findings of others, including Ravallion (1995) , Squire (1988), Odekokun and Round (2004) , and Angeles (2007) . Indeed, Fields and Jakubson (1994) show that the estimated curve can go from inverted U-shaped to U-shaped when allowing for fixed effects.
The coefficients on primary reflect the widely accepted view that a rise in primary school education serves to reduce income inequality (e.g., Tinbergen, 1975; Sylwester, 2002; Chu, 2000) . The positive coefficient on secondary suggests that a higher level of secondary education worsens inequality. This finding may be a reflection of the fact that education above the primary school level remains largely a privilege. A natural solution is the introduction of an education strategy which achieves a significant leap in both participation rates and quality across the school system, and in particular at the secondary school level.
The coefficient on financial development defined as either the domestic credit to the private sector or the ratio of broad money to GDP is statistically significant and positive, which means that as the financial sector develops inequality rises. Similar results were found by Morley (2000) , who noted that while the positive sign does not concur with the theory, it supports the assertion that inequality in the region widened after the implementation of reforms (Berry, 1998; Bulmer-Thomas, 1996) . Openness, defined as the trade ratio 17 , also exacerbates inequality. Similar results have been reported by several researchers and there are many channels through which the impact occurs (Goldberg and Pavcnik, 2004) . In line with the findings of Odekokun and Round (2004) and Angeles (2007) , our results suggest that the concentration of land exacerbates the income inequality problem in the region.
Although the agriculture variable has the expected sign, it is not significant. Neither inflation nor resource abundance (defined as the share of ores and mineral as a percent of merchandise exports) is significant. Foreign direct investment is marginally significant and privatisation (cumulative value of the sales and transfers of companies as a proportion of GDP) is only significant when included with an interaction term. Two of the interaction terms (corruption*trade and corruption*privatisation in columns 3 and 4, respectively) are each year to accommodate the demand for jobs. Venezuela's informal sector accounts for more than half the workforce despite being an oil rich economy that once boasted of Latin America's highest GDP per capita. 17 Other measures of openness were also investigated, including the Sachs and Warner openness index and the average tariff rate.
significant and have opposite signs to the corruption variable. This may suggest that more liberal polices reduce the impact of corruption on inequality (see Section 5 below). 18
Robustness Tests
As an alternative to the Gini coefficient, we use the share of income in the lowest quintile as the dependent variable (Quintile1). Table 4 shows that a rise in the corruption index decreases the share of income in the lowest quintile. In other words, as corruption falls inequality worsens. This result is consistent with the finding in Table 3 . A similar result is obtained using alternative specifications (columns (2)- (4) of Table 4 ). Table 4 also shows that there are some differences with respect to other explanatory variables in the model. Foreign direct investment, natural resource endowment and privatisation have a negative impact on the share of income in the lowest quintile. When the latter variables are included the trade ratio and secondary schooling becomes insignificant (column (2)) and their performance improves once these variables are omitted (column (3)). The agriculture variable is significant and positive meaning that as the share of agriculture in GDP increases, the share of income to the lowest quintile rises (inequality falls). In contrast to the results in Table 3 , none of the interaction terms are significant. Table 5 shows the results of the model with lagged explanatory variables. 19 The results for the corruption variable are consistent with those above (positive sign in the case of the Gini coefficient and a negative sign in the case of Quintile 1). The agriculture variable (column 2)
is marginally significant and negative (a rise in the share of agriculture lowers inequality) which is consistent with the result obtained when the dependent variable is Quintile 1. Results for the interactions terms are not reported as they are statistically insignificant. Table 6 reports results using an adjusted version of the Gini coefficient. As the Gini coefficient is bounded between 0 and 100, OLS may be problematic since it assumes that the dependent variable is unbounded. In order to overcome this potential problem, the dependent variable is transformed using the formula log [Gini/(100-Gini)] to become unbounded. Table 6 reveals no marked difference in the results. 18 We also included other interaction terms that have been used in the literature such as natural resource abundance*corruption, openness*natural resource abundance, and openness*secondary (see Perry and Olarreaga, 2006) . 19 The variables are lagged one period. Any further lags would result in too few degrees of freedom. The lagged values can be seen as pseudo-instruments in the regression and their effect is to lessen the potential problems of endogeneity and simultaneity.
An alternative measure of corruption is the corruption perception index (CPI). The CPI measures the perceived level of public-sector corruption, with a higher score indicating lower corruption. We are unable to use this measure for the entire sample period because it is only available from 1995 and it is not until 1998 that it is available for the majority of countries in the region. We include the CPI in a fixed effects equation using annual observations for all variables (where data is available) over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] . The relevant dependent variable is the Gini coefficient and the results are presented in Table 7 . The corruption variable (cpi) has the correct (positive) sign (as corruption falls, inequality rises) and it is bordering on being significant at the 10 per cent level.
Conclusion
This paper examines the income inequality-corruption relationship in Latin America. The results show that corruption and inequality are inversely related: corruption contributes to reducing inequality and may be perceived as a means of pro poor redistribution. The finding of an inverse relationship between corruption and inequality, while at odds with results from other empirical studies, makes sense in Latin America for a number of reasons. First, there is a large informal sector in many Latin American countries. The informal sector provides jobs and a source of income for people who are among the poorest in society. Many of these people lack the personal characteristics required to find work in the formal economy, while discrimination and institutional barriers also inhibit work opportunities. As corruption is reduced business becomes more formal: operational costs rise, profits are reduced and jobs are lost. Second, corruption may be seen as a price worth paying for lower inequality. The provision of certain government projects, while fostering corruption, serves to improve the welfare of the very poor. Well-intentioned policy makers are hesitant to reduce or eliminate corrupt programmes because this is often the only way to improve the condition of the poor.
A third reason, and one which merits additional research, is the possibility that as corruption becomes more organised the provision of some government goods may improve, thus contributing to improving the well being of the poor.
The implication for policy of our key finding is that countries plagued by inequality may benefit from allowing corruption to grow. However, this seems a risky interpretation. If corruption is allowed to grow, countries may end up later on with an even weaker institutional framework, and so end up in a bad governance/low productivity trap. Furthermore, a significant proportion of the Latin American labour market is unregulated with many workers (adults and children 20 ) facing exploitation and dangerous working conditions. Low productivity and the absence of social protection characterise the informal sector and letting corruption grow would exacerbate this situation.
A safer way of tackling inequality in Latin America is to encourage countries to fight corruption and at the same time adopt policies that directly promote the productivity of the poorest groups. In this way, if anti-corruption measures were to make inequality worse the harm could be offset by improvements in the human capital development of those in the lowest income quintile. Institutional reform programmes combined with action that helps the poor acquire skills and maintain good health seems a better way forward. P values are in square brackets. * significant at 10%; ** significant at 5%; *** significant at 1%. Fixed effects not reported. Corruption index
Gini coefficient
